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PACS numbers: 04.80.+z, 14.20.Dh, 14.60.Cd, 32.80 For these particles the frequency-difference ratio (15) has been measured to be less than 10, and so the positron is constrained to respect the weak equivalence principle with a precision of Therefore, the gravitational acceleration of the antiproton (positron) could differ from that of matter by no more than 5 x 10 g (10 g, respectively) if the gravitational force is mediated by a single tensor field.
It is also possible to consider a scenario in which the usual tensor gravitational field couples to antimatter with its normal strength, but in addition there is a hypothetical new tensor field h"'"of finite range, which acts only on antimatter, with the form of Eq. (6). (A scalar field could also be considered. ) The potential U, which is now of Yukawa form, has a value that depends upon the assumed range of this new interaction, the parameter e determines its strength relative to conventional gravity, and the frequency anomaly becomes (co, . -co, )/o), =3aU/c'.
(With a scalar interaction the magnitude of the frequency anomaly would be a factor of 3 smaller than for a tensor. ) For instance, if the range is large compared to the size of our Galaxy, but small relative to the separation of galaxies we should replace U by the value of our Galaxy's Newtonian potential at the surface of the Earth,~Uo".~" ""/c j -10 . In this case, the existing result for the electron-positron mass ratio limits a violation of weak equivalence for the positron in the gravitational field of the galaxy to have a strength~a~& 0.03, while the result of Gabrielse et al. constrains 
